Decrease in NMDA receptor-signalling activity in the anterior cingulate cortex diminishes defensive behaviour and unconditioned fear-induced antinociception elicited by GABAergic tonic inhibition impairment in the posterior hypothalamus.
Acute γ-aminobutyric acid (GABA) disinhibition in the posterior hypothalamus (PH) elicits defensive reactions that are considered anxiety- and panic attack-like behaviour, and these defensive reactions are followed by antinociception. Evidence indicates that the PH connects with the medial prefrontal cortex, particularly the anterior cingulate cortex (ACC), which seems to regulate these unconditioned fear-induced defensive responses. However, few studies have shown the participation of cortical regions in the control of behavioural and antinociceptive responses organised by diencephalic structures. It has been suggested that the glutamatergic system can mediate this cortical influence, as excitatory imbalance is believed to play a role in both defensive mechanisms. Thus, the aim of the present study was to investigate the involvement of ACC glutamatergic connections via blockade of local N-methyl-D-aspartate (NMDA) receptors to elaborate panic-like defensive behaviours and unconditioned fear-induced antinociception organised by PH neurons. Wistar rats were treated with microinjections of 0.9% NaCl or LY235959 (a selective NMDA receptor antagonist) in the ACC at different concentrations (2, 4 and 8 nmol/0.2μL), followed by GABAA receptor blockade in the PH. Defensive reactions were analysed for 20min, and the nociceptive threshold was then measured at 10-min intervals for 60min. Pretreatment of the ACC with LY235959 reduced both panic-like defensive behaviour and fear-induced antinociception evoked by PH GABAergic disinhibition. Our findings suggest that ACC NMDA receptor-signalled glutamatergic inputs play a relevant role in the organisation of anxiety- and panic attack-like behaviours and in fear-induced antinociception.